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l’hjs  paper descrjbcs a I-clerobot.ic  cent .rc) ] s y s t e m  whjch jrlt.c2grat.es
imacjc px-occ:ssjnq, fc)rcc l-c:flect  ion, a n t i  col[lput.er  clraphi  cs . ~’hc? Sysi. c m  i s
dcsi gr]eci  t o  c)perate jr] urlcert ain envi ronmcnt. < h?lvjrlc~  we] ] cief i nc?ci
C)bjc!ct. s . ‘ITIC!  syst. crn is cc)rnposed of a 6  dc!grces-of  -frc:edorn f o r c e :  feeciback
l)zjrlci- cc)~-lt. roller, a n opcrat.  or c C)I”I t. I-c) 1 s ta t .  i on a 1“1 c1 machi ne. vjs ion
a] c]c)ri t.hms. U’he syst. cm connects physics] wc)rlci  at. t.ributes with c~raphjca]
wc)rj ci at, t.rj butes b y  app] yi nq comput.c:r vi si c)n t.o we] 1 cic:f i nccl  Cnt.j  I.. j cs a n ci
b y  appl yi nq 6 dccjrecs  -  of  -f reeciom  manjpu] at. i c)ns t.o graphj ca] c)bjcct.s  .
Makj 1]<] t hc> appr opri at c: connect. i c)ns, o r  c:st. ab] j shj ncl thc c;orr-e  s~)c)rlcic!r-lce
l)c:tween real it_j e s , f  acj 1  jtates ef f_jcjerlt  operai. i c)ns -  in ql-aplljca]  wc)r]cjs
wlli 1 c? mai  nt.ai ni n<; accur”at c1 marlj  pu] at; c)ns i n t.llc: ~~hysi  Cal wc)rlci.
s u c c e s s f u l operati ons in t h e ? physi  ca] wc)rl ci dc:penci c)n b o t  h  vi s u a ]
fec:ciback  provj  cic:d b y  vjcieo a n d  t a c t  j 1 c: fcedt.)ack  supp] j cd b y  t.hc: harld -
C;c)rlt rol 1 C!r. ‘1’hc syst. cvn h a s  been c~csi qn~ci  t.o  suppc)rt. b o t h  scmj - aut,  c)nc)mc)us
c)perat. i c)ns  usi ng man-  i n- t.hc?-l o o p  a n t i fu] 1  y  a u t o n o m y  usj nq f unct. i  c)na]

s c r i p t s  . ‘1’ h C syst, em’ s abi 1 jt. y t.c) c)pc r at. e i n uncert. a i n c~rlv i r c)nmc~nt.s
f a c i l i t a t e s m o r e  dynarni  c ut_ilizatic)n  c)f 1“ C)b c) t. s i n many app] i c. at. i c)ns
irlclucijnq mat.cri a] h a n d l i n g , hazarcious rnateri  al dispc)sa] , a n ci
nlanuf  act. ul-i ncj app] i cati ons . ‘1’hc! ut. i 1 i zlat.  j on o f  t.hc? a b o v e
t [? C} II”l C) I Og.i (2s

clc~scri  beci
i n tel ercrbc)t.  i  c s  cent .rc ) ] h a s  p r o v e n  jnva] uable in ot.t]~r

sp~~i f ic app] icati o n s such as  mc)l ccu] ar  mod<!] i ng, bomt) f u s e  rc:moval  ,  a n t i
aut. c)mc)t. i vc rnanuf ac, t.ur i ng .


